Angiogenesis and osteogenesis enhanced by bFGF ex vivo gene therapy for bone tissue engineering in reconstruction of calvarial defects.
Reconstruction of bone defects by tissue engineered substitutes requires coordinated coupling between osteogenesis and angiogenesis. Basic fibroblast growth factor (bFGF or FGF-2) is a protein which acts actively in osteogenesis and angiogenesis during skeletal healing and development. It is hypothesized that BMSCs transfected with bFGF can directly stimulate regeneration of vascular tissue, and subsequently enhance osseous formation and remodeling after implantation of the tissue engineered bone. This study was designed to examine the impact of bFGF-BMSCs, seeded on nano-hydroxyapatite/polyamide66 (n-HA/PA66) composite scaffold, to enhance angiogenesis and osteogenesis in a calvarial critical-sized defect model in rats. To investigate the vascularization and bone formation of tissue engineered bone, the substrate was removed and processed for immunohistochemical, scanning electron microscopic examinations (SEM), reverse transcriptase-polymerase chain reaction (RT-PCR), dual energy X-ray absorptiometry (DEXA), microvessels counting, and new bone volume assay. The results demonstrate that bFGF mediated ex vivo gene transfer based on BMSCs can accelerate vascularization and bone regeneration on these composite scaffolds. The n-HA/PA66 scaffold combined with the bFGF-BMSCs may mimic the natural process of osteogenesis during repair of defect by tissue engineered bone.